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(54) SEALED ALKALINE ZINC STORAGE BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a sealed alkaline zinc storage battery that has a good charge and discharge cycle 
characteristics. 

SOLUTION: A sealed alkaline zinc storage battery has a cylindrical positive electrode whose active material is a material 
having reversibility in the charge and discharge reaction; a separator; a negative electrode disposed in the cylinder of the 
cylindrical positive electrode through the separator; and an alkaline electrolyte, the battery whose positive electrode capacity 
is smaller than its negative electrode capacity at least in its initial charge and discharge cycle. Each of amounts of a 
non-charged material and zinc in the negative electrode during assembly of the battery is set so that the theoretical capacity 
oTthe non-charged active material that exists in the negative electrode becomes 0.3 to 1.8 times as much as the battery 
capacity when the battery is full-charged in the initial charge and discharge cycle, while the theoretical capacity of zinc that 
exists in the negative electrode becomes 0.6 to 2.5 times as much as the battery capacity when full-discharged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention has a tubed positive electrode, separator, the negative electrode 
allotted through separator in the cylinder of a tubed positive electrode, and the alkali electrolytic solution, and at least in the 
early stages of a charge-and-discharge cycle, positive-electrode capacity is smaller than negative-electrode capacity, namely, 
it relates to improvement of the negative electrode aiming at improving the charge-and-discharge cycle property of this kind 
of cell in detail with respect to the closed mold alkali zinc battery by which cell capacity is regulated by positive-electrode 
capacity. 
[0002] 

[Description of the Prior Art] By the closed mold alkali zinc battery, zinc is used as a negative-electrode active material. The 
electrochemical equivalent of zinc is small, and since potential is moreover **, it becomes possible by using this as a 
negative-electrode active material to obtain an alkaline battery with a high energy density. In addition, in order to prevent this 
since an internal short circuit is caused if a dendrite (electrocrystallization object of arborescence) will generate at the time of 
charge, this will grow, if zinc is used, and separator is penetrated, it is necessary to use large separator of a mechanical 
strength, such as laminating separator which piled up the separator of two or more sheets, by the practical use cell. 
[0003] By the way, there are what used the swirl electrode object which winds a positive electrode and a negative electrode 
(zinc pole) through separator as a closed mold alkali zinc battery, and changes (a "spiral type cell" is called hereafter.), a thing 
(an "inside-out type cell" is called hereafter.) which used the tubed electrode object which allotted the negative electrode 
through separator in the cylinder of a tubed positive electrode. 

[0004] Since it needs separator with expensive laminating separator etc. for a large quantity while the spiral type cell has the 
complicated structure of a swirl electrode object, it has the fault that a manufacturing cost is high. Moreover, by the spiral 
type cell which uses separator so much, about the fill of an active material, a few kink colander is not obtained but there is 
also a fault that the fall of the energy density based on separator is large. Furthermore, although the method which makes the 
oxygen generated from a positive electrode at the time of charge absorb by the negative electrode is taken by the spiral type 
cell, since separator intervenes between a positive electrode and a negative electrode, when absorption of the oxygen gas in a 
negative electrode is not performed smoothly but charge and discharge are repeated for this reason, there is also a fault that 
the pressure in a cell can rises and a liquid spill tends to take place. 

[0005] On the other hand, since the inside-out type cell does not need expensive separator for a large quantity while it is 
simple for the structure of a tubed electrode object, it has the advantage that a manufacturing cost is cheap. Moreover, since 
separator is not used so much, there is also an advantage that the fall of the energy density based on separator is small. 
Furthermore, if the capacity of a zinc pole is regulated in the range in which the reversibility of the charge-and-discharge 
reaction of a positive electrode (positive active material) is materialized, oxygen can be prevented from generating from a 
positive electrode at the time of charge. 

[0006] For example, in JP,50-2251,B, the alkali zinc battery which regulated negative-electrode capacity in the range in 
which the reversibility of the charge-and-discharge reaction of the positive electrode which makes manganese dioxide 
(Mn02) a subject is materialized is proposed. This cell is a cell which regulated the capacity factor of a positive electrode and 
a negative electrode in view of stopping returning to manganese dioxide and the reversibility of the charge-and-discharge 
reaction of a positive electrode stopping materializing even if 4 oxidization 3 irreversible manganese (Mn 304) will generate 
and it will charge, if 0.4 or more electrons per mol of manganese dioxide discharge so that 0.4 or more electrons of 
manganese dioxide might not discharge. 

[0007] Moreover, in JP,62-143368,A, the alkali zinc battery which carried out 5-20 weight section addition of the silver oxide 
to the positive-active-material slack manganese dioxide 100 weight section is proposed. This cell is a cell which suppressed 
generating of the oxygen from the positive electrode at the time of charge by setting up and carrying out constant-potential 
charge of the charge voltage to below a predetermined value, or setting up and carrying out constant-current charge of the 
charge final voltage to below a predetermined value. 

[0008] However, since cell capacity is the cell (negative-electrode rule type cell) regulated by negative-electrode capacity, 
each above-mentioned conventional alkali zinc battery has the problem that number cycle ******** and cell capacity fall 
charge and discharge greatly in these cells. The reason the cell capacity of a negative-electrode rule type cell falls greatly in 
this way is as follows. 

[0009] A formula (A) is the charge-and-discharge reaction of the alkali zinc battery which makes manganese dioxide a 
positive active material. Moreover, a formula (B) is a zincky equilibrium formula. Facing the right of a formula (A) and the 
arrow mark in (B) shows a charge reaction, and facing the left shows an electric discharge reaction. 
[0010] 

2 MnOOH+Zn (OH) 2 <=>2Mn02+Zn+2H2 O .... (A) 
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'[0011] 

Zn(OH) 2+20H-<=>Zn(OH)42- .... (B) 

[0012] Since a charge reaction is a reaction which water generates as shown in a formula (A), if it charges, the concentration 
of the hydroxide ion will decrease. If the concentration of the hydroxide ion decreases, since the balance of a formula (B) will 
shift leftward, zincky solubility will decrease and poor charge will become easy to take place, it becomes easy to generate 
hydrogen from a negative electrode. On the other hand, since an electric discharge reaction is a reaction by which water is 
consumed, if charge and discharge are repeated, a negative electrode will become easy to carry out passivation (phenomenon 
in which the electrolytic solution becomes that a reaction site is hard to be supplied, and electric discharge becomes difficult) 
of it. Reduction in water brings about the short supply of the electrolytic solution to the reaction site of a negative electrode. 
The poor charge and passivation of a negative electrode in such an alkali zinc battery become the big factor of a 
charge-and-discharge cycle property fall by the inside-out type cell with the deep reaction depth of a negative electrode, 
although the reaction depth of a negative electrode seldom becomes a problem by the shallow spiral type cell. [0013] this 
invention is made in view of the above situation, and aims at offering an inside-out type cell with a sufficient 
charge-and-discharge cycle property. 
[0014] 

[Means for Solving the Problem] The closed mold alkali zinc battery (this invention cell) concerning this invention The tubed 
positive electrode which makes an active material the matter which has reversibility in a charge-and-discharge reaction, 
Separator and the negative electrode allotted through the aforementioned separator in the cylinder of the aforementioned 
tubed positive electrode, Positive-electrode capacity is [ in / the early stages of a charge-and-discharge cycle / have the alkali 
electrolytic solution and / at least ] a closed mold alkali zinc battery smaller than negative-electrode capacity. The geometric 
capacity P of the non-charged active material which exists in a negative electrode will be 0.3 to 1.8 times the cell capacity in 
the full charge state in early stages of a charge-and-discharge cycle. Moreover, in the full electric discharge state in early 
stages of a charge-and-discharge cycle, it is characterized by setting up the amount of each of the non-charged active material 
in the negative electrode at the time of cell assembly, and zinc so that the geometric capacity Q of the zinc which exists in a 
negative electrode may be 0.6 to 2.5 times the cell capacity. 

[0015] this invention cell is a cell (positive-electrode rule type cell) by which positive-electrode capacity is smaller than 
negative-electrode capacity, namely, cell capacity is regulated [ in / the early stages of a charge-and-discharge cycle / at least ] 
by positive-electrode capacity, in addition, at least - the early stages of a charge-and-discharge cycle ~ setting - " - 
limitation is a shell in consideration of positive-electrode capacity becoming larger than negative-electrode capacity, when 
charge and discharge are repeated over a long period of time, even if positive-electrode capacity is generally smaller than 
negative-electrode capacity in the early stages of a charge-and-discharge cycle in the early stages of a charge-and-discharge 
cycle, that the charge-and-discharge efficiency of an alkali zinc battery is 100% and since zinc tends to deteriorate compared 
with a positive active material Mn02 which can suppress generating of the oxygen from a positive electrode if the charge 
potential of a positive electrode is regulated and it charges as a positive active material by the conventional closed mold alkali 
zinc battery Since it was used Although the negative-electrode rule type capacity design which must use these matter so much 
was unavoidably adopted in order to obtain the electric capacity of a reversible reaction As a positive active material, it has 
reversibility in a charge-and-discharge reaction, and if the matter which can suppress generating of oxygen is used by charge 
potential regulation of a positive electrode, even if it adopts a positive-electrode rule type capacity design like this invention 
cell, oxygen will not occur from a positive electrode at the time of charge. 

[0016] As matter which has reversibility in a charge-and-discharge reaction, and can moreover suppress oxygen evolution by 
charge potential regulation of the potential of a positive electrode, the crystal structure in an electric discharge state is 
alpha-nickel (OH) 2. Alpha-nickel 2 whose crystal structure in a charge state it is the type crystal structure and is the 
gamma-NiOOH type crystal structure (OH) The solid solution with Mn is illustrated. 

[0017] Why the geometric capacity P of the non-charged active material which exists in a negative electrode in the full charge 
state in early stages of a charge-and-discharge cycle is regulated 0.3 to 1.8 times of cell capacity In the case of less than 0.3 
times, in order for cell capacity to be regulated by negative-electrode capacity, when causing a capacity fall and exceeding 1.8 
times on the other hand It is because the utilization factor of the zinc at the time of electric discharge falls in order for ion 
conductivity to fall by reduction of the amount of pouring in of the electrolytic solution, while the electronic-conduction 
nature of a negative electrode falls by the superfluous non-charged active material. As an example of a non-charged active 
material, zinc hydroxide (Zn2 (OH)) and a zinc oxide (ZnO) are mentioned. Zinc hydroxide is desirable. It is because a 
charge-and-discharge cycle property improves compared with the case where a zinc oxide is used since the moisture children 
in a fuel cell subsystem will increase in number and it will be hard coming to carry out passivation of the zinc at the time of 
electric discharge, if zinc hydroxide is used. Moreover, the reason the geometric capacity Q of the zinc which exists in a 
negative electrode in the full electric discharge state in early stages of a charge-and-discharge cycle is regulated 0.6 to 2.5 
times of cell capacity is that the utilization factor of the zinc at the time of electric discharge falls in order for ion conductivity 
to fall by reduction of the amount of pouring in of the electrolytic solution when in the case of less than 0.6 times causing a 
capacity fall in order for cell capacity to be regulated by negative-electrode capacity, and exceeding 2.5 times on the other 
hand. In addition, the suitable numerical range about the geometric capacity Q of the zinc which exists in the geometric 
capacity P of the non-charged active material which exists in the above-mentioned full charge state, and a full electric 
discharge state is universal regardless of the configuration and capacity of a cell. It is desirable to make a positive electrode 
into a cylindrical shape, since a negative electrode is allotted in the cylinder of a tubed positive electrode, although especially 
the configuration of a positive electrode and a negative electrode is not limited, and to make a negative electrode into a 
cylindrical shape or a cylindrical shape. It is because opposite distance of the positive electrode and negative electrode which 
separated separator can be made equal over a positive electrode and the whole negative electrode. 

[001 8] Since the amount of each of the non-charged active material in a negative electrode and zinc is set up proper by this 
invention cell like ****, in a charge-and-discharge cycle, zinc cannot deteriorate easily. 
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'[0019] 

[Example] It is possible to change this invention suitably in the range which is not limited to the following example at all and 
does not change the summary, and to carry out hereafter, although this invention is further explained to a detail based on an 
example. 

[0020] (Experiment 1) In this experiment, the geometric capacity P of a non-charged active material and the relation of a 
charge-and-discharge cycle property which exist in a negative electrode in the full charge state in early stages of a 
charge-and-discharge cycle were investigated. 

[0021] [Production of a positive electrode] Sodium-hydroxide solution was dropped 10% of the weight with aqueous 
ammonia 10% of the weight, pH of liquid was adjusted to 10.0**0.4, and 11. of solution which melted 0.2 mols of nickel 
sulfates and 0.1 mols of manganese sulfates was made to generate precipitate. Subsequently, after filtering this precipitate and 
being immersed for one week into 20-% of the weight potassium-hydroxide solution at the room temperature, the supernatant 
was removed, it washed, filtered and dried with a lot of water, and the positive active material was produced. By the X 
diffraction and the electron-probe microprobe analysis (EPMA; Electron Probe Microanalyser), this positive active material is 
alpha-nickel (OH) 2. Alpha-nickel 2 which has the type crystal structure (OH) It checked that it was the solid solution with 
Mn. Subsequently, it mixed having applied the above-mentioned positive-active-material 90 weight section, the graphite 10 
weight section, and the water 10 weight section for 30 minutes, pressurization molding was carried out, and the positive 
electrode of a cylindrical shape with the outer diameter of 13.3mm, a bore [ of 10.3mm ], and a height of 12mm was 
produced. In manufacture of a cell, this positive electrode was used for three-piece length as a positive electrode of one 
cylindrical shape in piles. 

[0022] [Production of a negative electrode] into the mixture of the various rates of zinc (Zn) and a zinc oxide (ZnO) 3 
oxidization 2 indium (In 203), CMC (carboxymethyl cellulose), PTFE (polytetrafluoroethylene) and water were added and 
kneaded, the paste was prepared, this paste was applied and stuck to the peripheral face of the copper negative-electrode 
current collection rod (diameter of 2.5mmphi) which carried out indium plating by pressure, and the negative electrode of a 
cylindrical shape with a height of 38mm was produced. Each ratio of zinc, a zinc oxide, 3 oxidization 2 indium, 3 oxidization 
2 indium to the total amount of CMC and PTFE, and CMC and PTFE was made into 2.5 % of the weight, 1 .0 % of the 
weight, and 0.5 % of the weight, respectively. Moreover, the ratio of the water to the total amount of zinc and a zinc oxide 
was made into about 20 % of the weight. 

[0023] [Production of a cell] The inside-out type closed mold alkali zinc batteries Al 1-A16 (this invention cell), and Bl 1 and 
B12 (comparison cell) were produced using an above-mentioned positive electrode and an above-mentioned negative 
electrode. As the electrolytic solution, 40% of the weight of potassium-hydroxide solution was used, and this was poured in to 
the state where the positive electrode and negative electrode of each cell are immersed completely. The scale factor (scale 
factor of P) to the amount of each of the zinc used for each cell, a zinc oxide, and the electrolytic solution and the cell 
capacity of the geometric capacity P of the non-charged active material which exists in a negative electrode in the full charge 
state in early stages of a charge-and-discharge cycle, and the scale factor (scale factor of Q) to the cell capacity of the 
geometric capacity Q of the zinc which exists in a negative electrode in the full electric discharge state in early stages of a 
charge-and-discharge cycle are shown in Table 1. The case of this invention cell A 13 is made into an example, and the 
calculation method of the scale factor of P and the scale factor of Q is shown below. 

[0024] (The calculation method of the scale factor of P) The non-charged active material which exists in a negative electrode 
in the full charge state in early stages of a charge-and-discharge cycle means the zinc oxide which was not charged. Since this 
invention cell is a cell by which cell capacity is regulated by positive-electrode capacity, the cell capacity in early stages of a 
charge-and-discharge cycle is 1 Ah which is the capacity of a positive active material. Since the geometric capacity of a zinc 
oxide is 0.658 Ah/g, the capacity of the zinc oxide with which it was filled up at the time of electrode production serves as 
1.64Ah(s) (0.658 Ah/gx2.5g), and the geometric capacity P of the non-charged active material which exists in a negative 
electrode in the full charge state in early stages of a charge-and-discharge cycle serves as 0.64Ah (1.64Ah-l Ah). The scale 
factor (geometric capacity P / cell capacity of a non-charged active material) of P rounds off the 2nd figure below a a small 
number of point, and is set to about 0.6 (0.64Ah/l Ah) from this. 

[0025] (The calculation method of the scale factor of Q) At the time of the electric discharge in early stages of a 
charge-and-discharge cycle, the capacitive component of the zinc which the zinc oxide was charged and was generated, i.e., 
1 Ah, discharges. Therefore, the amount of the zinc which exists in a negative electrode in the full electric discharge state in 
early stages of a charge-and-discharge cycle is equal to the amount of the zinc with which it was filled up at the time of 
electrode production. Since zincky geometric capacity is 0.820 Ah/g, the geometric capacity Q of the zinc which exists in a 
negative electrode in the full electric discharge state in early stages of a charge-and-discharge cycle serves as 1.23 Ah (0.820 
Ah/gxl.5g). The scale factor (geometric capacity Q / cell capacity of non-discharged zinc) of Q rounds off the 2nd figure 
below a a small number of point, and is set to about 1.2 (1.23 Ah/1 Ah) from this. 
[0026] 
[Table 1] 
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[0027] Drawing 1 is the cross section of the produced inside-out type cell. The inside-out type cell a of illustration consists of 
the positive-electrode can (positive-electrode external terminal) 1 of a closed-end cylindrical shape, the negative-electrode lid 
(negative-electrode external terminal) 2, the insulating packing 3, the negative-electrode current collection rod 4, the positive 
electrode (nickel pole) 5 of a cylindrical shape, laminating separator 6 of the closed-end cylindrical shape which carried out 
the laminating of the Vinylon nonwoven fabric to cellophane, a cylindrical negative electrode (zinc pole) 7, etc. 
[0028] A cylindrical peripheral face is made to contact the inner skin of the body of the positive-electrode can 1, the 
cylinder-like positive electrode 5 is contained by the positive-electrode can 1, the pressure welding of the laminating separator 
6 is carried out to the inner skin of a positive electrode 5, and the pressure welding of the cylindrical negative electrode 7 is 
carried out to the inside of the laminating separator 6. The negative-electrode current collection rod 4 which had the end 
supported by the insulating packing 3 with which the positive-electrode can 1 and the negative-electrode lid 2 are insulated 
electrically is inserted in the cylindrical negative electrode 7. Opening of the positive-electrode can 1 is lidded with the 
negative-electrode lid 2. Sealing of a cell is made by closing the opening edge of a positive-electrode can inside, after 
inserting the insulating packing 3 in opening of the positive-electrode can 1 and laying the negative-electrode lid 2 on it. 
[0029] [Service capacity of 1 cycle eye of each cell, and 10 cycle eye] The service capacity of 10 cycle ******, 1 cycle eye of 
each cell, and 10 cycle eye was investigated for the charge and discharge which make 1 cycle the process which discharges 
until a cell voltage falls to 1.0V by 100mA, after charging about eight sorts of above-mentioned closed mold alkali zinc 
batteries by which only negative electrodes differ until a cell voltage goes up to 1.95V by 100mA. A result is shown in 
previous Table 1. (In addition, the positive active material 2 used in this experiment, i.e., alpha-nickel, (OH) It checked that 
the solid-solution matter with Mn changes to the matter which has the gamma-NiOOH type crystal structure by charge, and 
that it was the matter which has reversibility in the charge-and-discharge reaction which oxygen does not generate from a 
positive electrode at the time of charge.) 

[0030] As shown in Table 1, by this invention cells Al 1-A16, service capacity is decreasing greatly in 10 cycle eye by the 
comparison cells Bl 1 and B12 to service capacity not decreasing so much in 10 cycle eye. By setting up the amount of each 
of the non-charged active material in the negative electrode at the time of cell assembly and zinc shows that an inside-out type 
cell with a sufficient charge-and-discharge cycle property is obtained so that the geometric capacity P of the non-charged 
active material which exists in a negative electrode in the full charge state in early stages of a charge-and-discharge cycle (for 
example, 1 cycle eye) may be 0.3 to 1.8 times the cell capacity from this result. 

[003 1] <Experiment 2> In this experiment, the zincky geometric capacity Q and the relation of a charge-and-discharge cycle 
property which exist in a negative electrode in the full electric discharge state in early stages of a charge-and-discharge cycle 
were investigated. 

[0032] this invention cells A21-A25 and the comparison cells B21 and B22 were produced like the experiment 1 except 
having changed the amount of each of the zinc used in case a negative electrode is produced, and a zinc oxide, and the amount 
of the electrolytic solution (40-% of the weight potassium-hydroxide solution), as shown in Table 2. The scale factor (scale 
factor of P) to the amount of each of the zinc used for each cell, a zinc oxide, and the electrolytic solution and the cell 
capacity of the geometric capacity P of the non-charged active material which exists in a negative electrode in the full charge 
state in early stages of a charge-and-discharge cycle, and the scale factor (scale factor of Q) to the cell capacity of the 
geometric capacity Q of the zinc which exists in a negative electrode in the full electric discharge state in early stages of a 
charge-and-discharge cycle are shown in Table 2. Subsequently, the charge-and-discharge cycle examination of the same 
conditions as what was performed in the experiment 1 was performed, and the service capacity of 1 cycle eye of each cell and 
10 cycle eye was investigated. A result is shown in Table 2. The result of this invention cell A 13 is also posted and shown in 
Table 2 from Table 1 . 
[0033] 
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[0034] As shown in Table 2, by this invention cells A21-A25, service capacity is decreasing greatly in 10 cycle eye by the 
comparison cells B21 and B22 to service capacity not decreasing so much in 10 cycle eye. By setting up the amount of each 
of the non-charged active material in the negative electrode at the time of cell assembly and zinc shows that an inside-out type 
cell with a sufficient charge-and-discharge cycle property is obtained so that the geometric capacity Q of the zinc which exists 
in a negative electrode in the full electric discharge state in early stages of a charge-and-discharge cycle may be 0.6 to 2.5 
times the cell capacity from this result. 

[0035] <Experiment 3> In this experiment, the kind of non-charged active material and the relation of a charge-and-discharge 
cycle property were investigated. 

[0036] It replaced with the zinc oxide and this invention cells A3 1-A34 were produced like the production method of this 
invention cell A13 in experiment 1 except having used the mixture or zinc hydroxide of a zinc oxide and zinc hydroxide (Zn2 
(OH)). The scale factor (scale factor of P) to the amount of each of the zinc used for each cell, a zinc oxide, zinc hydroxide, 
and the electrolytic solution and the cell capacity of the geometric capacity P of the non-charged active material which exists 
in a negative electrode in the full charge state in early stages of a charge-and-discharge cycle, and the scale factor (scale factor 
of Q) to the cell capacity of the geometric capacity Q of the zinc which exists in a negative electrode in the full electric 
discharge state in early stages of a charge-and-discharge cycle are shown in Table 3. Subsequently, the charge-and-discharge 
cycle examination of the same conditions as what was performed in the experiment 1 was performed, and the service capacity 
of 1 cycle eye of each cell and 10 cycle eye was investigated. A result is shown in Table 3. The result of this invention cell 
A 13 is also posted and shown in Table 3 from Table 1. 
[0037] 
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[0038] It turns out that zinc hydroxide is more desirable than Table 3 as a non-charged active material used in case a negative 
electrode is produced. In addition, since the moisture child in a fuel cell subsystem increased [ the service capacity of 1 cycle 
eye of this invention cell A34 ] large one a little a little compared with the service capacity of this invention cell A13 and 1 
cycle eye of A3 1-33, it is because the utilization factor of a positive electrode improved a little. 
[0039] Although the charge start type inside-out type cell which discharges the first time was explained in the 
above-mentioned example after charging, this invention can be applied also to the electric discharge start type inside-out type 
cell which can discharge the first time, without charging. 
[0040] 

[Effect of the Invention] By this invention, a closed mold alkali zinc battery with a sufficient charge-and-discharge cycle 
property is offered. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Positive-electrode capacity is [ in / the early stages of a charge-and-discharge cycle / have the following and / at 
least ] a closed mold alkali zinc battery smaller than negative-electrode capacity. The geometric capacity P of the non-charged 
active material which exists in a negative electrode will be 0.3 to 1.8 times the cell capacity in the full charge state in early 
stages of a charge-and-discharge cycle. Moreover, the closed mold alkali zinc battery characterized by setting up the amount 
of each of the non-charged active material in the negative electrode at the time of cell assembly, and zinc in the full electric 
discharge state in early stages of a charge-and-discharge cycle so that the geometric capacity Q of the zinc which exists in a 
negative electrode may be 0.6 to 275 times the cell capacity. The tubed positive electrode which makes an active material the 
matter which has reversibility in a charge-and-discharge reaction. Separator. The negative electrode allotted through the 
aforementioned separator in the cylinder of the aforementioned tubed positive electrode. Alkali electrolytic solution. 
[Claim 2] The closed mold alkali zinc battery according to claim 1 whose non-charged active material in the negative 
electrode at the time of the aforementioned cell assembly is zinc hydroxide. 

[Claim 3] The closed mold alkali zinc battery according to claim 1 whose matter which has reversibility in the aforementioned 
charge-and-discharge reaction is matter which has the gamma-NiOOH type crystal structure in a charge state. 
[Claim 4] The closed mold alkali zinc battery according to claim 1 whose aforementioned negative electrode the 
aforementioned positive electrode is a cylindrical shape, and is a cylindrical shape or a cylindrical shape. 
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